The possible interrelation of ethanol and the membrane protein molecules such as TRP ion channels in the whole living organism has not been studied. In the present research we study the influence of ethanol (50%) and agonist of TRPM8 ion channel L-menthol (1% in 50% ethanol) application to abdominal skin on the thermoregulatory response to cooling in rats. We used two types of cooling with the different rates of skin temperature decrease -0.1 °C/sec for rapid and 0.005⁰C/s for slow cooling.
Methods

Animals
Male Wistar rats weighing 180-220 g were used.
The animals were housed at ambient temperature 22- 
Cooling
Experiments were performed at the room temperature of 20-22°C and normal humidity 40-50%. 
Thermoregulatory response
The following thermoregulatory parameters were continuously measured throughout the experiment:
(1) temperature at a site remote from the cooled and isolated from the environmental and cooling effects, the auricular floor skin; this allowed us to judge how skin vessels respond to the application of drugs and cooling; 
Design of experiment
Animals were anesthetized, and then all the sensors were fixed (for registration of temperatures, muscle activity, oxygen consumption and carbon dioxide release). Within 5-10 minutes the initial parameters were recorded, then at continuous recording of parameters the application of drugs or distillate water was carried out during 20 min, which was followed by cold exposure. This allowed us to identify the effect of drug in thermoneutral conditions, and in cold.
In our previous studies we tested the effect of distillate water and found no effect 12. Every animal was cooled only
once. There were 6 experimental groups of rats: (1) rapid and (2) slow cooling with distillate water application (controls, n=13 and n=12); (3) rapid and (4) slow cooling on the background of 50% ethanol application (n=9 and n=8); (5) rapid and (6) slow cooling on the background of 1% menthol solution in 50% ethanol application (n=10 and n=10).
Statistical analysis
The data are presented as means ± S.E.M. and were treated for significance by the Student's "t" test with the program "Statistica".
Results
In thermoneutral conditions application to the skin of 50% ethanol or 1% solution of menthol in 50% ethanol had no effect on the registered parameters (Table 1) .
There is a definite sequence of thermoregulatory responses characteristic to rapid and slow deep cooling 
Rapid cooling
At rapid cooling the application of 50% ethanol has not affected the parameters of skin blood vessel response, whereas the application of menthol solution in ethanol accelerated the initiation of constrictor response, which occurred at a higher skin temperature, i.e. the threshold decrease in skin temperature for this response was lower ( The units for temperatures -°C, for O 2 consumption and CO 2 release -ml/min*kg, for electrical muscle activity -mV, for respiratory coefficient -units. (Table 3) . However, on the background of ethanol it was not observed the significant increase in the respiratory coefficient (Table   3 , second column), whereas in the control group without any drugs there was an increase in the respiratory coefficient (P<0.05) in the first phase of the metabolic response to cold, see also 6 . On the background of menthol solution in ethanol at rapid cooling the decrease in latency and the skin temperature threshold for the first phase of metabolic response to rapid cooling was observed. However, similar to the background of pure ethanol, there was no characteristic for the first phase increase in the respiratory coefficient (Table 3, 
Slow cooling
A preliminary application of ethanol or menthol solution in ethanol had no effect on the parameters of the skin blood vessel response to slow cooling ( Table 4 ).
The metabolic response to slow cooling after the application of ethanol was completely absent and there was no increase in oxygen consumption and electrical muscle activity (Fig. 2, right panel) . In addition, it was observed even decrease in the total oxygen consumption on the background of ethanol during slow cooling by 14% (P<0.001) and during rapid cooling by 25% (P<0.001) in comparison with the values before cooling.
After application of menthol solution in ethanol in 7 animals out of 10 the metabolic response to slow cooling did not develop.
Since ethanol inhibits the most powerful phase of metabolic response to cold which appears at deep body cooling and is associated with the development of shivering (this is the second phase at rapid cooling and the only phase at slow cooling) thermogenesis is decreased and the rate the body temperature fall becomes faster (Table 5 ). In case of addition of menthol, the fall of rectal temperature becomes slower at rapid cooling (Table 5) . Table 3 . Effects of 50% ethanol and 1% solution of menthol in 50% ethanol on the parameters in the first phase of metabolic response to rapid cooling Differences from control: * -Р<0.05; ** -Р<0.01; *** -Р<0.001. 
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